Background: Metabolic syndrome occurs more often among people living in poorer social conditions. The health status of the largest minority ethnic group in Hungary lags in many aspects behind that of the general population. Methods: To estimate the prevalence of metabolic syndrome a screening was initiated in the city of Győr among subjects aged 20-70 years who declared themselves as Gypsy. Subjects with known diabetes and cardiovascular disease were excluded. The diagnosis of metabolic syndrome was based on the ATP-III criteria. Results: Among the 77 individuals screened (35 men, 42 women, age 46.9 ± 10.6 years, x ± SD) diabetes mellitus was found in 14 cases (18.2 %), and pre-diabetes (impaired fasting blood glucose (IFG) or impaired glucose tolerance (IGT) could be diagnosed in further 14 cases (18.2 %). Individual components of the metabolic syndrome occurred as follows: hypertension in 47 subjects (61.0 %), abnormal waist circumference in 40 individuals (51.9 %), abnormal HDL-cholesterol in 39 cases (50.6 %), abnormal triglycerides in 35 individuals (45.5 %) and abnormal fasting blood glucose in 15 subjects (19.5 %). Within the cohort metabolic syndrome could be diagnosed in 39 individuals (50.6 %) without a signifi cant gender difference (males 20/35 = 57.1 %; women: 19/42 = 45.2 %, p>0.05).
Based on linguistic and genetic data the Gypsy (Gipsy) people originated in Northern India and appeared in Europe at the time of the Byzantine Empire. Their habits, language, culture and religion separated them for a long time from the population of the host country and they suffered discrimination in several respects. The peak of this negative perception was the period of the Second World War. In the second half of the twentieth century assimilation efforts had been launched in response to social structural changes. Currently within Europe larger numbers of Gypsy people live in the Carpathian Basin, in Slovakia, Romania and Hungary (1) .
In Hungary, the estimated number of Gypsy people is between 450,000 and 650,000 and their health indicators generally lag behind those of the general population. Presently, every eighth child born in Hungary is of Gypsy origin, but due to the higher infant mortality and the approximately 10-15 years shorter average life span, their proportion is lower among adults than among children (2) . The change in lifestyle of the Gypsy population is an important topic of sociological research in Hungary. Health research previously focused on reporting upon more frequent occurrence of infectious diseases among the Gypsy people and only in recent years has the attention turned to the increasing importance of non-communicable diseases.
Knowledge related to the metabolic syndrome has considerably increased over the past few years. In spite of some uncertainty around the theoretical background, the practical use of the concept has not been questioned. This is true even if today instead of the metabolic syndrome the rather broader concept of cardiometabolic risk is used (3, 4) .
In the literature a number of ethnic groups have been reported in whom a dramatic increase in obesity, metabolic syndrome, type 2 diabetes and other cardiovascular risk factors had been observed due to the shifting of the traditional way of life, involving regular physical activity, towards more sedentary lifestyle and unhealthy eating patterns (5, 6, 7) . At the same time it is also documented that returning to a traditional lifestyle from urban life in the reported ethnic group (Australian aborigines), resulted in a spectacular improvement in glucose and lipid parameters (8) .
We hypothesized that metabolic syndrome and type 2 diabetes mellitus can often be expected in the Gypsy population in Hungary, as lifestyle and dietary characteristics of modern society affect also this ethnic group. We initiated a screening within the adult Gypsy population aiming to assess the occurrence of metabolic syndrome, type 2 diabetes and other cardiovascular risk factors.
Material and methods
In the city of Győr and in the surrounding area general practitioners with practices with higher proportions of Gypsy families were asked to participate in the screening. Assistants to these general practitioners were engaged to fi nd and inform the selected families about the aim of the screening. Attention was paid to involve health care workers of Gypsy origin in this work.
The screening involved subjects between 20-70 years of age and of both genders. We excluded subjects with known diabetes mellitus or cardiovascular disease. Finally 77 subjects agreed to participate in the study (35 men, 42 women; age: 46.9±10.6 years), all of them declared themselves as Gypsy.
During the screening, basic anthropometric data (weight, height, body mass index (BMI), waist circumference, waist-hip ratio) were recorded, blood pressure was measured in a sitting position on the upper arm (using conventional mercury sphygmomanometers, we calculated the average of 4 measurements within 10 minutes in the resting state) and medical history data were also collected. Subsequently, fasting venous blood sampling took place, followed by an oral glucose tolerance test with 75 g glucose. We measured plasma insulin levels at 0 and 120 minutes (method: enzyme-immunoassay, Abbott kit), and using routine laboratory methods, from the fasting blood sample lipids, fi brinogen, CRP (high sensitivity C-reactive protein) and adiponectin values were determined (ELISA method, AviBion kit) .
The current status of glucose metabolism was determined from the 0 and 120 minute blood glucose values, based on the WHO criteria (9) (Tab. 1). The following categories were distinguished: normal glucose metabolism, pre-diabetes (IFG: impaired fasting glucose, IGT: impaired glucose tolerance) and type 2 diabetes mellitus. HOMA-IR value refl ecting insulin resistance was calculated by the following formula used in the literature (10): HOMA-IR = fasting blood glucose (mmol/l) x fasting insulin (μU/ml) / 22.2. The diagnosis of metabolic syndrome was based on the ATP-III criteria (11) (Tab. 2). If a subject received antihypertensive therapy, he/she was considered as having abnormal blood pressure regardless of the actual blood pressure value.
The study was approved by the Ethics Committee of the Petz County Teaching Hospital, Győr. Participation in the screening was voluntary; all subjects provided written informed consent prior to participation. The subject and the general practitioner were informed about the results of the screening in each case, and if needed, treatment was recommended.
The study population was characterized by descriptive statistics; Student's 2-sample t-test was used for inter-group comparisons. Besides the average, standard deviation (x ± SD) values were given. A value of p<0.05 was considered statistically signifi cant.
Results
From the individual components of the metabolic syndrome abnormal blood pressure was observed most frequently, followed by abnormal waist circumference, abnormal HDL-cholesterol, abnormal serum triglycerides and fi nally abnormal fasting blood glucose (Tab. 3).
Within the cohort, metabolic syndrome could be diagnosed in 39 individuals (50.6 %) without a signifi cant gender difference (males 20/35 = 57.1 %; women: 19/42 = 45.2 %, p>0.05) (Tab. 4).
Among the 77 individuals screened diabetes mellitus was detected in 14 cases (18.2 %), and pre-diabetes (IFG, IGT) could be diagnosed in a further 14 cases (18.2 %).
A number of data not included in the diagnostic criteria differed signifi cantly between the subjects with metabolic syndrome (n = 39) and the unaffected individuals (n = 38). Patients with metabolic syndrome were older, had higher BMI, post-load blood glucose, fasting and post-load plasma insulin levels, HOMA-index 
Tab. 3. The frequency of abnormal clinical/laboratory data within the screened Gypsy population (n=77).
value and lower serum adiponectin than the individuals without metabolic syndrome. The two groups did not differ signifi cantly in serum total cholesterol, CRP and fi brinogen values (Tab. 5).
Discussion
The results of the study draw attention to the fact that among the Gypsy population the metabolic syndrome, pre-diabetes and type 2 diabetes occur frequently.
Although the study cannot be considered representative, we think our data is remarkable. The prevalence of metabolic syndrome (according to the ATP III criteria) was much higher (50.6 %, men 57.1 %; women 45.2 %) in our study cohort than in the representative Hungarian population (25.0 %, men 26,0 %, women 24.1 %) (12) , or that of adults in the care of general practitioners (8.3 %, men 6.7 %, women 9.8 %) (13) . The prevalence rate approached that of high risk individuals (obese and/or hypertensive adults, 66.2 %, men 70.3 %, women 68.5 %) (14) . The frequency of type 2 diabetes (18.4 %) also proved to be higher than that of the representative population in Hungary (7.47 %) (15) . The occurrence of type 2 diabetes and prediabetes together (36.4 %) was found to be higher than that of high risk individuals (obese and/or hypertensive adults, 23.1 %) (14) .
Previous investigations conducted among the Gypsy population in Hungary studied the causes of child mortality, the shorter life expectancy and documented the higher incidence of infectious diseases and higher number of suicide attempts (16, 17, 18) . Recently published data report worse outcome indicators of kidney transplanted Gypsy patients (19) . Using questionnaires and a comparative method Kósa et al. have published data regarding the prevalence of cardiovascular risk factors (obesity, smoking) (20) . In the national literature we have not found any reports about data collection using a screening method among the Gypsy population similar to ours.
Data regarding the health care status of Gypsy people living in neighboring countries can be found in the international literature. The data published from Slovakia are remarkable (21) . According to a survey conducted among the Gypsy population published a few years ago, the occurrence of type 2 diabetes, metabolic syndrome and cardiovascular diseases has proved to be signifi cantly higher than in the non-Gypsy population (22). Gypsy individuals living in Slovakia had higher fasting insulin levels (23) and among Gypsy women obesity was more common compared to non-Gypsy subjects (24) . Cardiovascular risk factors appeared in the younger age group more frequently in the Slovakian Gypsy individuals compared to the non-Gypsy population (25) . An anthropological and epidemiological study conducted among Gypsy subjects living in the northern part of Croatia near the border with Hungary has demonstrated that traditional cardiovascular risk factors (hypertension, smoking, obesity) are common also among this ethnic minority (26, 27 ). An analysis of mortality within the Gypsy population from Serbia (28) pointed out that the leading cause of death were cardiovascular diseases according to the death statistics for 2002 and 2005 (44.5 % and 46.1 %, respectively).
Our screening could not provide data regarding the causes of the frequent occurrence of metabolic syndrome. From other studies we know that obesity, metabolic syndrome and type 2 diabetes mellitus occur more often among subjects living under poorer social circumstances and with lower educational attainment (29, 30) . Several surveys have shown that the average social conditions of the Gypsy people in Hungary fall far short of the average, and it is typical that some children do not complete even the eight years of primary school. The majority of Gypsy live in closed communities, where food and lifestyle habits are similar. It has been noted that endogamy is not uncommon among the Gypsy population, which could lead to the conservation and homozygosity of the gene pool (31) . Several earlier surveys showed that the use of the health care system and participation rate in any screening is lower within the Gypsy people compared to the general population (2, 32) .
A limitation of our study is that the number of subjects included in the screening is lower than planned. One of the reasons for this is that the importance of the screening was diffi cult to communicate to the target population, even though we had preferentially worked with Gypsy health workers and engaged their interest in persuading target families. Secondly, there was a signifi cant difference in the number of subjects participating in the screening and actually being involved in the study as -according to the preliminary consultation with the Ombudsman for Minorities -at the signing of the informed consent only those could be considered Gypsy who declared themselves to belong to this ethnic minority. Clearly at present this is the only correct and recommended procedure to identify ethnicity, but because of this principle not only us but also others (2, 32) had a lot of practical problems. The fear of stigmatization may explain -in a broader sense -that the number of people declaring themselves as Gypsy during a census is far behind the estimated numbers based on other surveys in the country. This also contributes to the fact that we do not have exact fi gures regarding the size of the Gypsy population in Hungary. In summary, our data have shown that cardio-metabolic risk factors often occur within the Gypsy population and it can be supposed that this condition is characteristic to a broader range of the Gypsy people. In order to recognise cardio-metabolic risks and to prevent their cardiovascular consequences, continuous health promotion and adequate medical care should be provided for the Gypsy population in Hungary.
